The Planck length is the minimum length which physical law do not fail. The Dirac delta function was created to deal with continuous range issue, and it is zero except for one point. Thus contradict the Planck length. Renormalization method is the usual way to deal with divergence difficulties. The authors proposed a new way to solve the problem of ultraviolet divergence and this method is self-consistent with the Planck length. For this purpose a redefine function δ P in position representation was introduced to handle with the canonical quantization. The function δ P tends to the Dirac delta function if the Planck length goes to zero. By logical deduction the authors obtains new commutation/anticommutation relations and new Feynman propagator which is convergent. This article will deduce the new Feynman propagator for the Klein-Gordon field, the Dirac field and the electromagnetic field. Through the new Feynman propagator, we will not meet ultraviolet divergence.
Introduction

History of renormalization
Infinities problem arose when QFT constructed in the late 1920s or in the early 1930s. Many physicists devote to this hard work. If this problem can not be solved, QFT will be abandoned. After World War II, Sinitiro Tomonaga, Julian Schwinger, and Richard Feynman [1] [2] [3] found the solution independently, which is called renormalization theory of QED, and it is the most successful theory up to now. The successful calculation of the anomalous magnetic moment of the electron, announce the success of renormalization method. In 1971,Kenneth G. Wilson raised renormalization group [4] , which changing cutoff Λ of infinities will not impact the physical calculation results, for the interaction involve one or several momentum-dependent coupling constants. In 1972, Gerard tâĂŹ Hooft and Martinus J.G. Veltman proved that non-abelian gauge fields is renormalizable [5] . They won the Nobel Prize in 1999. A criterion [6] for deciding which quantum field theories are renormalizable, that all infinities can be absorbed into a redefinition of a finite number of coupling constants and masses. The goal of this article is, infinities never arise in the procedure of calculation, we can achieve if not count infrared divergence.
The Planck scale & the Dirac delta function
In 1912, Max Planck given the units of length [7] , mass, time and temperature from the velocity c of propagation of light in a vacuum, and the constant of gravitation G, and the Planck constant h.
In 1999, Peter J. Mohr and Barry N. Taylor published an article list fundamental physical constants [8] , with
In 1927, in order to handle with continuous variables, Paul Dirac introduced a new generalized function [9] which named delta function δ(x). As a. the delta function have the divergent pole and it is contradict the Planck length.
So a new function δ P was introduced to eliminate divergence difficulties. Our deducing base on the below hypothesis.
i. In position representation, all the Dirac delta function (not include Kronecker delta function) in canonical commutation/anticommutation relations must redefine as δ P function.
ii. In canonical commutation/anticommutation relations, assume
Where f (p) is the function of momentum p. For convenience, we call above item i. and item ii. renormalization transformations. On the action of renormalization transformations, δ P function's Fourier expansion is called renormalization function, denote as 3 (p). Renormalization function 3 (p) in rectangular coordinate system represent as 3 ⊥ (p), in spherical coordinate system represent as 3 s (p). Below paragraphs will given the expressions of 3 (p) and δ P .
The integral in position space d 3 x should be instead by the sum of position space
x ∆V , but for the convenience we use d 3 x yet. As approximation, integral d 3 x can also replace sum x ∆V .
The renormalization function
Rectangular coordinate system
In the Planck length limit, the particles have determinate place x ∈(x 0 − l P /2, x 0 + l P /2), uncertainty ∆x = l 3 P . Wave function
In this article, if a symbol is added a subscript P or a superscript P , it represents the corresponding symbol under the renormalization transformations.
e iα is phase factor(for convenience we will omit this item in the following paragraphs). For δ 3 P (x − x 0 ) its Fourier expansion
Compare with Fourier expansion of the delta funtion δ 3 (x − x 0 ), we got a new item 3 ⊥ (p), When l P is infinitesimal,
We call 3 ⊥ (p) as renormalization function in rectangular coordinate system, or call 3 ⊥ (p) as momentum distribution wave function in rectangular coordinate system. Compare the renormalization function with Fraunhofer moment aperture diffraction intensity distribution formula, they have similar expression. 
, where x-axis and y-axis represent p x and p y , z-axis represent 2 ⊥ (p).
Polar coordinate system
The delta function in the Planck length limit of two dimensional plane polar coordinate system
Corresponding Fourier expansion
Where F un(a, z) is the regularized confluent hypergeometric function(also see Figure 2 .), satisfy 
, where x-axis and y-axis represent p x and p y , z-axis represent 2 polar (p).
with Γ(a) = +∞ 0 t a−1 e −t dt, a > 0 (2.13)
We have lim l P →0 2 polar (p) = 1 (2.14)
Spherical coordinate system
The delta function in the Planck length limit
Corresponding Fourier expansion
s (p) denote as renormalization function in spherical coordinate system.
Quantization and propagator
The Klein-Gordon field
The usual canonical commutation relations may be written [10, 11] 
The commutation relations of annihilate operator and create operator under the renormalization transformation, will change to
Annihilate operator and create operator can be written
Now we can calculate the Feynman propagator from above commutation relations. For the Klein-Gordon field the Feynman propagator may be written
,
The Feynman propagator can be written in a unified form
The Dirac field
After the renormalization transformation the usual canonical anticommutation relations may be written [10] 
Here with a δ 3
We can obtain below results from the above canonical anticommutation relations
it can be written in a unified form
The electromagnetic field
In this section the canonical quantization may use radiation gauge. Under the renormalization transformations the equal-time commutators are[10]
For the electromagnetic field
We can obtain below results for annihilate operator and create operator commutation relations Annihilate operator and create operator can be written
The photon propagator
We may obtain
With g µν is metric in spacetime.Photon propagator can be written in a unified form
Feynman loop diagram
This section will discuss Feynman loop diagrams, the corresponding renormalization function is in rectangular coordinate system. The proof that the Feynman integral of loop diagram is convergent refer to appendix.
Vacuum polarization
The Feynman integral of Figure 3 (a).
Above equation can be changed to
with
Remove the items of equation (4.1) whose trace are zero
= e 2 tr[γ µ γ ρ γ ν γ λ ]Π (ρλ) (k) + m 2 e 2 tr[γ µ γ ν ]Π(k) (4.8)
Electron self-energy
The Feynman integral(satisfied Lorenz gauge) of Figure 3 
where λ is the mass of photon.Above equation can be changed to
with and ψ P is satisfied the Dirac equation.
Gauge invariance
The Lagrangian of scalar field interacting with abelian gauge field
where V (φ P ) have no derivative of φ P . Above Lagrangian is invariance under below transformations
From the description of this section of quantization and propagator, the renormalization function involve in creation and annihilation operators. Thus above results is obvious. For non-abelian gauge field, it can not use canonical quantization. This paper will not discuss.
Discussion
In the field of quantum mechanics, the wave function of a particle with definite position is a Dirac function. Because of the limitation of Planck scale, Dirac function needs to be replaced by δ P function. It is also used in quantum field theory. The renormalization function involve in creation and annihilation operators, and it is depend on momentum. Under the renormalization transformations, field φ P and field ψ P satisfy the Klein-Gordon equation and the Dirac equation respectively, and the Lagrangian of scalar field interacting with abelian gauge field is gauge invariant.
For free fields, the new Feynman propagator which product a factor of renormalization function(or combination of renormalization function) is convergent in large momentum. For interaction fields, it is simple to prove that the propagator is convergent. The problem of infinities is the result of introducing the Dirac delta function in position representation. When we introduce the Dirac delta function in position representation, this will cause momentum probability amplitude same in any values, and lead to divergence difficulties of large momentum. The introduction of renormalization function can eliminate the ultraviolet divergence, because the limit of large momentum probability amplitude is zero, new Feynman propagator is convergent. But the infrared divergence is still not eliminated in normal way(surely it can be canceled by renormalization method). In the other hand, this article base on the Planck length, if under the momentum representation, the momentum have the minimum unit, after redefine the Dirac delta function which has similar procedure in position representation, we can obtain the similar results, and maybe this is a solution for the infrared difficulties. This article's target is solving the ultraviolet divergence, but the significance doesn't stop there.
A Proof of convergence of loop diagram
Proposition [12] (Abel-Dirichlet test for convergence of an integral).Suppose that g is monotonic. Then a sufficient condition for convergence of the improper integral 
A.1 Vacuum polarization loop diagram
We will prove that Π (ρλ) (k) and Π(k) in equation (4.8) are convergent.
and
is convergent. Similarly we can prove that integral
is not an improper integral, obviousely it is convergent. Above all integral
is convergent. Above all, improper integral
is convergent. So far, Π µν (k) is convergent. 
